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reservolr are provided. In general, the on-chip interconnect 1s
an 1nterconnect within an integrated circuit and includes an
interconnect segment and a multilevel reservoir. The inter-
connect segment has an anode end and a cathode end. The
multilevel reservoir 1s adjacent to the cathode end of the
interconnect segment and operates as a reservolr of metal
atoms. As such, any electromigration-induced void begins
forming in the multilevel reservoir rather than the cathode end
of the mterconnect segment. As a result, a reliability of the
on-chip interconnect 1s substantially improved as compared
to that of traditional on-chip iterconnects. In addition, by
utilizing multiple levels of the integrated circuit, a volume of
the multilevel reservoir 1s substantially increased as com-
pared to a volume of a corresponding single-level reservorr.

13 Claims, 10 Drawing Sheets
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MULTILEVEL RESERVOIRS FOR
INTEGRATED CIRCUIT INTERCONNECTS

FIELD OF THE DISCLOSUR.

L1l

This disclosure relates to integrated circuits and more spe-
cifically relates to on-chip interconnects for an integrated
circuit.

BACKGROUND

Advances 1n integrated circuit technology continuously
demand increasing device and current densities. As a result,
clectromigration-induced failure of on-chip interconnects 1s
becoming a critical reliability 1ssue. With respect to an on-
chip 1interconnect, electromigration-induced performance
reduction or failure 1s a major concern. Electromigration 1s
the transfer of material 1n the on-chip interconnect due to a
momentum transfer between conducting electrons and diffus-
ing metal atoms. The use of high current densities and densely
packed on-chip interconnect structures 1n an integrated cir-
cuit results 1n electromigration-induced void formation. Spe-
cifically, FIG. 1A 1s a top down view of a traditional on-chip
interconnect segment 10. The on-chip interconnect segment
10 1s connected to another metal layer using vias 12 and 14.
The term “via’ 1s commonly used as 1t 1s used here. However,
the connections between metal layers are sometimes referred
to as contacts. Both the on-chip mterconnect segment 10 and
the vias 12 and 14 are formed of a conductive material,
namely, metal. Assuming that the via 12 1s at an anode end of
the on-chip mterconnect segment 10 and the via 14 1s at a
cathode end of the on-chip interconnect segment 10, an elec-
tromigration-induced void 16 forms at the cathode of the
on-chip interconnect segment 10. As the void 16 increases 1n
s1ze, a resistance of the on-chip interconnect segment 10
increases, thereby reducing performance. Eventually, the
vold 16 grows to a point that an open-circuit 1s created and a
complete failure occurs, as illustrated 1n FIG. 1B. Thus, there
1s a need for a system and method reducing the effects of
clectromigration on the reliability of on-chip interconnects
for an 1ntegrated circuit.

SUMMARY OF THE DETAILED DESCRIPTION

This disclosure provides embodiments of an on-chip inter-
connect for an 1mtegrated circuit and methods of fabricating
the same. In general, the on-chip interconnect includes an
interconnect segment and a multilevel reservoir. The nter-
connect segment has an anode end connected to a first node of
an mtegrated circuit and a cathode end connected to a second
node of the integrated circuit. The multilevel reservoir 1s
adjacent to the cathode end of the interconnect segment and
operates as a reservolr of metal atoms. As such, any elec-
tromigration-induced void begins forming in the multilevel
reservoir rather than the cathode end of the interconnect seg-
ment. As a result, a reliability of the on-chip interconnect 1s
substantially improved as compared to that of traditional on-
chip mterconnects. In addition, by utilizing multiple levels of
the integrated circuit, a volume of the multilevel reservoir 1s
substantially increased as compared to a volume of a corre-
sponding single-level reservorr.

In one embodiment, an integrated circuit includes a sub-
strate within which a number of electronic devices are
formed, a contact layer formed over the substrate and provid-
ing electrical connections to the electronic devices, and inter-
connect layers formed over the contact layer. An on-chip
interconnect including an interconnect segment and a multi-
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level reservoir 1s formed in the one or more interconnect
layers. In one embodiment, the interconnect layers of the
integrated circuit include a metal layer and a dielectric layer
that 1s adjacent to the metal layer of the integrated circuit. The
interconnect segment of the on-chip interconnect1s formed 1n
the metal layer. A first portion of the multilevel reservoir 1s
formed 1n the metal layer adjacent to a cathode end of the
interconnect segment, and a second portion of the multilevel
reservolr 1s formed 1n the dielectric layer that 1s adjacent to the
metal layer. The multilevel reservoir operates as areservoir of
metal atoms such that any electromigration-induced void
begins forming in the multilevel reservoir rather than the
interconnect segment. As a result, a reliability of the on-chip
interconnect 1s substantially improved as compared to that of
traditional on-chip interconnects. In addition, by utilizing
multiple levels of the integrated circuit, a volume of the mul-
tilevel reservoir 1s substantially increased as compared to a
volume of a corresponding single-level reservoir. This 1s done
with minimal increase in the area used 1n the level of the
interconnect segment.

Those skilled 1n the art will appreciate the scope of the
present invention and realize additional aspects thereof after
reading the following detailed description in association with
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings incorporated in and forming
a part ol this specification illustrate several aspects of the
invention, and together with the description serve to explain
the principles of the invention.

FIGS. 1A and 1B 1llustrate a traditional on-chip intercon-
nect for an mtegrated circuit;

FIGS. 2A through 2C 1llustrate an on-chip mterconnect for
an 1ntegrated circuit where the on-chip interconnect has a
multilevel reservoir according to one embodiment of this
disclosure:

FIGS. 3A through 3C 1llustrate an on-chip mterconnect for
an 1ntegrated circuit where the on-chip interconnect has a
multilevel reservoir according to another embodiment of this
disclosure:

FIGS. 4A through 4H graphically illustrate fabrication of
an itegrated circuit including an on-chip interconnect having
a multilevel reservoir according to one embodiment of this
disclosure:

FIGS. 5A through SF graphically illustrate fabrication of

an itegrated circuit including an on-chip interconnect having
a multilevel reservoir according to another embodiment of
this disclosure;

FIG. 6 1llustrates an exemplary integrated circuit including,
an on-chip interconnect having a multilevel reservoir accord-
ing to yet another embodiment of this disclosure; and

FIG. 7 illustrates an exemplary integrated circuit including
an on-chip interconnect having a multilevel reservoir accord-
ing to yet another embodiment of this disclosure.

DETAILED DESCRIPTION

The embodiments set forth below represent the necessary
information to enable those skilled 1n the art to practice the
invention and illustrate the best mode of practicing the inven-
tion. Upon reading the following description in light of the
accompanying drawings, those skilled in the art will under-
stand the concepts of the ivention and will recognize appli-
cations of these concepts not particularly addressed herein. It
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should be understood that these concepts and applications fall
within the scope of the disclosure and the accompanying
claims.

This disclosure provides embodiments of an on-chip inter-
connect for an integrated circuit having a multilevel reservoir
and methods of fabricating the same. FIGS. 2A through 2C
illustrate one embodiment of an on-chip interconnect 18.
Note that the on-chip interconnect 18 may be a segment of a
larger on-chip interconnect. FIG. 2A 1s a top-down view of
the on-chip interconnect 18. As illustrated, the on-chip inter-
connect 18 includes an interconnect segment 20 and a multi-
level reservoir 22. Vias 24 and 26 connect anode and cathode
ends 28 and 30, respectively, of the interconnect segment 20
to desired nodes of an integrated circuit (not shown). Both the
interconnect segment 20 and the multilevel reservoir 22 are
formed of a metal such as, but not limited to, Aluminum (Al)
or Copper (Cu). Note that while the interconnect segment 20
and the multilevel reservoir 22 are described herein as being
formed of a metal such as, but not limited to, Aluminum (Al)
or Copper (Cu), these metals may be used in combination
with layers of materials such as Titanium Nitride (TiN) or
Tantalum ('Ta), that serve functions such as diflusion barriers,
adhesion layers and/or antireflection coatings, as will be
appreciated by one of ordinary skill in the art upon reading
this disclosure. The multilevel reservoir 22 1s formed adjacent
to the cathode end 30 of the interconnect segment 20 and
away from the imnterconnect segment 20. Preferably, the inter-
connect segment 20 and the multilevel reservoir 22 form a
contiguous segment of metal. In addition, the multilevel res-
ervolr 22 1s preferably an inactive reservoir in that electric
current does not flow through the multilevel reservoir 22.
While FIGS. 2A through 2C illustrate the multilevel reservoir
22 extending below the interconnect segment 20, 1t should be
appreciated that the multilevel reservoir 22 may extend below
the mterconnect segment 20, extend above the interconnect
segment 20, or extend both above and below the interconnect
segment 20.

FIG. 2B 1s a side-view of the on-chip interconnect 18 of
FI1G. 2A. As illustrated, the multilevel reservoir 22 has a
thickness (t,) that 1s substantially greater than a thickness (t,)
of the mterconnect segment 20. Preferably, as discussed
below, the multilevel reservoir 22 1s formed in two or more
levels of an 1ntegrated circuit, whereas the interconnect seg-
ment 20 1s formed 1n a single level of the integrated circuit.
Thus, 1n other words, the thickness (t;) of the interconnect
segment 20 1s preferably a thickness of a metal layer 1n which
the interconnect segment 20 1s formed, and the thickness (1)
of the multilevel reservoir 22 1s preferably the sum of the
thicknesses ol the metal layer and one or more adjacent layers
used to form the multilevel reservoir 22.

FIG. 2C graphically 1llustrates the manner 1n which the
multilevel reservoir 22 acts as a reservoir of metal atoms in
order to prevent, or at least substantially reduce the likelihood
of, electromigration-induced void formation at or near the
cathode end 30 of the interconnect segment 20. In other
words, the multilevel reservoir 22 operates to prevent, or
reduce the likelihood, of electromigration-induced void for-
mation 1n a portion of the interconnect segment 20 adjoining
the via 26. As a result, the reliability of the on-chip intercon-
nect 18 1s substantially improved as compared to that of
traditional on-chip interconnects. More specifically, as illus-
trated in F1G. 2C, avoid 32 resulting from electromigration of
metal atoms within the on-chip interconnect 18 1s formed in
the multilevel reservoir 22 rather than at or near the via 26 at
the cathode end 30 of the interconnect segment 20 such that
reliability of the on-chip interconnect 18 1s substantially
improved.
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It should also be noted that the use of the multilevel reser-
volr 22, rather than a single level reservoir, provides substan-
tial benefits. Specifically, a volume of the multilevel reservoir
22 1s substantially greater than that of a single layer reservoir
having the same area. The increased volume provides greater
benellt 1n terms of prevention of electromigration-induced
vo1ld formation at or near the via 26 at the cathode end 30 of
the interconnect segment 20. Still further, by using the mul-
tilevel reservoir 22, the volume of the multilevel reservoir 22
can be relatively large while having minimum 1mpact on a
layout density of interconnects for the integrated circuait.

FIGS. 3A through 3C are similar to FIGS. 2A through 2C.
FIGS. 2A through 2C illustrate an embodiment of the on-chip
interconnect 18 wherein both the via 26 at the cathode end 30
of the interconnect segment 20 and the multilevel reservoir 22
are formed using a level below the interconnect segment 20.
In contrast, FIGS. 3A through 3C 1llustrate an embodiment of
the on-chip interconnect 18 wherein the via 26 at the cathode
end 30 of the interconnect segment 20 1s formed using a level
above the interconnect segment 20 whereas the multilevel
reservolr 22 1s formed using a level below the interconnect
segment 20. Thus, in general, the multilevel reservoir 22 and
the via 26 at the cathode end 30 of the interconnect segment
20 may be formed using the same adjacent level or different
adjacent levels of the integrated circuit. While FIGS. 3A
through 3C illustrate the multilevel reservoir 22 extending
below the interconnect segment 20, 1t should be appreciated
that the multilevel reservoir 22 may extend below the inter-
connect segment 20, extend above the interconnect segment
20, or extend both above and below the interconnect segment

20.

FIGS. 4A through 4H graphically i1llustrate fabrication of
an exemplary integrated circuit 34 including an on-chip inter-
connect having a multilevel reservoir according to one
embodiment of this disclosure. Note that many of the pro-
cessing steps discussed below are generalized for clarity and
case of discussion. In this embodiment, Aluminum (Al) 1s the
metal used for the on-chip interconnects. However, this dis-
cussion 1s equally applicable to other metals, separately or 1n
combination, that may be used with the same or similar fab-
rication process.

First, as 1llustrated 1in FIG. 4A, the integrated circuit 34
begins with a substrate 36 on which a number of electronic
devices have been formed. The electronic devices may
include, for example, transistors, resistors, inductors, capaci-
tors, or the like. In this example, the substrate 36 1s a Silicon
(S1) substrate and includes metal silicide areas 38 and 40,
which are formed at locations over which contacts are to be
formed. Next, as illustrated in FIG. 4B, an initial dielectric
layer, or insulation layer, 42 1s formed over a top surface of the
substrate 36. If the substrate 36 1s a Silicon (S1) substrate, the
initial dielectric layer 42 may be, for example, Silicon D1ox-
ide (510,). Then, as illustrated in FIG. 4C, the 1nitial dielec-
tric layer 42 1s etched or similarly processed to form contact
holes, and the contact holes are filled with a metal, such as
Tungsten (W), or a combination of metals, such as Tungsten
(W) 1n combination with a layer of another metal such as
Titanium Nitride (TiN), to form contacts (C). The resulting
level 1s referred to herein as a contact layer 44.

Next, as illustrated 1n FIG. 4D, a metal 46, which 1n this
embodiment 1s Aluminum (Al), 1s deposited on a top surface
of the contact layer 44. Then, as illustrated 1n FIG. 4E, the
metal 46 1s etched or otherwise patterned to form an 1intercon-
nect segment 48 and a first portion 50A of a multilevel reser-
voir for an on-chip interconnect. A dielectric materal, such as
S10,, 1s then deposited over a top surface of the metal 46 and
an exposed surface of the contact layer 44 to both surround
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the etched metal 46 with the dielectric material to complete a
metal layer 52 and form an interlevel dielectric layer (ILD)
54, as illustrated in FIG. 4F.

The ILD 34 1s then etched or otherwise processed to form
a hole over the first portion 50A of the multilevel reservoir for
the on-chip contact, and the hole 1s filled with Aluminum (Al)
to form a second portion 50B of the multilevel reservoir for
the on-chup contact, as illustrated i FIG. 4G. Together, the
first and second portions 50A and 50B form a multilevel
reservolr for the on-chip reservoir. In this example, the mul-
tilevel reservoir spans two levels of the integrated circuit 34.
However, 1n another embodiment, the multilevel reservoir
may span more than two levels of the itegrated circuit 34. In
the preferred embodiment, the second portion 50B of the
multilevel reservoir has the same, or approximately the same,
cross-sectional area as the first portion 50A of the multilevel
reservolr. However, 1n another embodiment, the second por-
tion 50B may have a different cross-sectional area than the
first portion 50A.

The process may then continue to form additional metal
layers and ILDs as desired, as 1llustrated in FIG. 4H. Vias (V)
provide interlevel connections between on-chip intercon-
nects, as will be appreciated by one of ordinary skill in the art
upon reading this disclosure. Together, the metal layer 52, the
ILD 54, and any additional metal layers and IL.Ds are referred
to herein as interconnect layers 56.

FIGS. 5A through 5G graphically illustrate fabrication of
an exemplary integrated circuit 38 including an on-chip inter-
connect having a multilevel reservoir according to one
embodiment of this disclosure. Note that many of the pro-
cessing steps discussed below are generalized for clarity and
case ol discussion. Note that 1n this embodiment, Copper
(Cu)1s the metal used for the on-chip interconnects. However,
this discussion 1s equally applicable to other metals that may
be used with the same or similar fabrication process.

Initially, as 1llustrated in FI1G. SA, the integrated circuit 58
includes a substrate 60 in which a number of electronic
devices have been formed and a contact layer 62 including a
number of contacts (C) formed on a top surface of the sub-
strate 60. The contacts (C) may be formed of a metal, such as
Tungsten (W), or a combination of metals, such as Tungsten
(W) 1n combination with a layer of another metal such as
Titanium Nitride (T1N). As one example, the substrate 60 1s a
Silicon (S1) substrate and may include metal silicide areas
(not shown) formed at locations over which the contacts (C)
are to be formed. Next, a dielectric material 64 1s deposited
over a top surface of the contact layer 62 as illustrated in FIG.
5B. The dielectric matenial 64 1s trenched using a known
trenching technique, and one or more resulting trenches are
filled with a metal, which 1n this embodiment 1s Copper (Cu),
to form a metal layer 66, as illustrated 1n FIG. 5C. More
specifically, in order to form an on-chip interconnect having a
multilevel reservoir, the dielectric material 64 i1s trenched
such that a trench 1s formed at a desired location of the
on-chip interconnect. The trench 1s filled with the metal,
which 1n this embodiment 1s Copper (Cu), to form an inter-
connect segment 68 and a first portion 70A of the multilevel
reservolr for the on-chip interconnect, as illustrated in FIG.
5C.

As 1llustrated 1n FIG. 5D, a dielectric material 1s then
deposited over the metal layer 66 to form an ILD 72. The ILD
72 1s trenched such that a trench 1s formed over the first
portion 70A of the multilevel reservoir of the on-chip inter-
connect, and the trench 1s filled with Copper (Cu) 1n order to
form a second portion 70B of the multilevel reservoir of the
on-chip mterconnect, as illustrated 1n FIG. SE. At this point,
fabrication of the on-chip interconnect including the inter-
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6

connect segment 68 and the multilevel reservoir 70A, 70B 1s
complete. While the multilevel reservoir 70A, 70B of this
embodiment 1s formed using two levels of the integrated
circuit 58, 1t should be noted that a multilevel reservoir may be
formed using two or more levels. Also, i the preferred
embodiment, the second portion 70B of the multilevel reser-
volr has the same, or approximately the same, cross-sectional
area as the first portion 70 A of the multilevel reservoir. How-
ever, 1n another embodiment, the second portion 70B may
have a different cross-sectional area than the first portion
70A.

At this point, the process may then continue to form addi-
tional metal layers and ILDs as desired, as illustrated 1in FIG.
5F. Vias (V) provide interlevel connections between on-chip
interconnects, as will be appreciated by one of ordinary skill
in the art upon reading this disclosure. Together, the metal
layer 66, the ILD 72, and any additional metal layers and
IL.Ds are referred to herein as interconnect layers 74.

FIG. 6 1llustrates another exemplary 1ntegrated circuit 76
including on-chip interconnects having multilevel reservoirs
according to another embodiment of this disclosure. In gen-
eral, the integrated circuit 76 includes a substrate 78, a contact
layer 80, a first metal layer 82, a first ILD 84, a second metal
layer 86, a second ILD 88, a third metal layer 90, and on-chip
interconnects 92 and 94. A number of electronic devices are
formed within the substrate 78. The contact layer 80 includes
a number of contacts (C) to the electronic devices formed 1n
the substrate 78. The contacts (C) are formed of a desired
metal such as, but not limited to, Tungsten (W) and are sur-
rounded by a dielectric material such as, but not limited to,
Silicon Dioxide (S10,). A number of on-chip interconnects
(I) are formed 1n the first metal layer 82. The on-chip inter-
connects (I) are formed of a desired metal such as, but not
limited to, Aluminum (Al) or Copper (Cu). A dielectric mate-
rial, such as Silicon Dioxide (510,), surrounds the on-chip
interconnects (I1). Note that the on-chip interconnects (1) 1n the
first metal layer 82 may or may not include multilevel reser-
voirs as described herein. The first ILD 84 may be formed of
a dielectric material such as, but not limited to, Silicon Diox-
ide (510,).

The on-chip interconnect 92 includes an interconnect seg-
ment 96 and a first portion 98 A of a multilevel reservoir of the
on-chip interconnect 92 formed 1n the second metal layer 86
and a second portion 98B of the multilevel reservoir formed 1n
the first ILD 84. The on-chip interconnect 92 1s formed of a
desired metal such as, but not limited to, Aluminum (Al) or
Copper (Cu). Since the first portion 98A of the multilevel
reservolr 1s formed 1n the second metal layer 86 and the
second portion 98B of the multilevel reservoir 1s formed 1n the
first ILD 84, the multilevel reservoir of the on-chip intercon-
nect 92 1s formed 1n two levels of the integrated circuit 76. The
multilevel reservoir 98 A, 98B 1s formed adjacent to a cathode
end of the interconnect segment 96 and away from the inter-
connect segment 96. In this example, an anode end of the
interconnect segment 96 1s connected to one of the mtercon-
nects (I) 1n the first metal layer 82 by a via (V). The via (V)
may be formed of a desired metal such as, but not limaited to,
Tungsten (W).

Similarly, the on-chip interconnect 94 includes an inter-
connect segment 100 and a first portion 102A of a multilevel
reservolr of the on-chip iterconnect 94 formed 1n the second
metal layer 86 and a second portion 102B of the multilevel
reservolr formed 1n the first ILD 84. The on-chip interconnect
94 1s formed of a desired metal such as, but not limited to,
Aluminum (Al) or Copper (Cu). Since the first portion 102A
of the multilevel reservoir 1s formed 1n the second metal layer
86 and the second portion 102B of the multilevel reservoir 1s
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formed 1n the first ILD 84, the multilevel reservoir of the
on-chip mterconnect 94 1s formed 1n two levels of the inte-
grated circuit 76. The multilevel reservoir 102A, 102B 1s
formed adjacent to a cathode end of the interconnect segment
100 and away from the interconnect segment 100. In this
example, an anode end of the interconnect segment 100 1s
connected to one of the mterconnects (I) in the first metal
layer 82 by a via (V). The via (V) may be formed of a desired
metal such as, but not limited to, Tungsten (W).

In this example, on-chip interconnects (1) are also formed
in the third metal layer 90. The on-chip interconnects (1) are
formed of a desired metal such as Aluminum (Al) or Copper
(Cu) and may or may not have multilevel reservoirs as
described herein. The on-chip interconnects (I) 1n the third
metal layer 90 are connected to the on-chip interconnects 92
and 94 1n the second metal layer 86 by vias (V) formed 1n the
second ILD 88.

FI1G. 7 1llustrates another exemplary integrated circuit 104
including an on-chip interconnect having a multilevel reser-
volr according to one embodiment of this disclosure. As illus-
trated, the integrated circuit 104 includes a substrate 106, a
contact layer 108, an additional dielectric layer 110, a first
metal layer 112, an ILD 114, and a second metal layer 116. A
number of electronic devices are formed within the substrate
106. The contact layer 108 includes a number of contacts (C)
to the electronic devices formed in the substrate 106. The
contacts (C) are formed of a desired metal such as, but not
limited to, Tungsten (W) and are surrounded by a dielectric
maternial such as, but not limited to, Silicon Dioxide (S10,).

An on-chip mterconnect 118 1s formed of a metal such as,
but not limited to, Aluminum (Al) or Copper (Cu). The on-
chip interconnect 118 includes an interconnect segment 120
formed 1n the first metal layer 112. The on-chip interconnect
118 also includes a multilevel reservoir including a first por-
tion 122A formed in the first metal layer 112 and a second
portion 1228 formed in the additional dielectric layer 110.
The additional dielectric layer 110 enables the second portion
1228 of the multilevel reservoir to be formed below the inter-
connect segment 120 (1.¢., formed 1n the level below the level
in which the mterconnect segment 120 1s formed). Otherwise,
the second portion 1228 would contact a top surface of the
substrate 106, which 1s undesirable. Note that an additional
dielectric layer, like the additional dielectric layer 110, may
similarly be used 1n higher levels within the integrated circuit
104 to prevent multilevel reservoirs from causing undesirable
short-circuits between two on-chip iterconnects.

In addition, 1n this embodiment, the multilevel reservoir of
the on-chip interconnect 118 includes a third portion 122C
formed in the ILD 114. Since the first portion 122A of the
multilevel reservoir 1s formed 1n the first metal layer 112, the
second portion 1228 of the multilevel reservoir 1s formed 1n
the additional dielectric layer 110, and the third portion 122C
of the multilevel reservoir 1s formed in the ILD 114, the
multilevel reservoir of the on-chip interconnect 118 1s formed
in three levels of the integrated circuit 104. The multilevel
reservoir 122A, 1228, 122C 1s formed adjacent to a cathode
end of the interconnect segment 120 and away from the inter-
connect segment 120. In this example, an anode end of the
interconnect segment 120 1s connected to one of the contacts
(C) 1n the contact layer 108 by a via (V). The cathode end of
the interconnect segment 120 1s connected to an interconnect
(I) in the second metal layer 116 by a via (V) in the ILD 114.

Those skilled 1n the art will recognize improvements and
modifications to the embodiments of the present mvention.
All such improvements and modifications are considered
within the scope of the concepts disclosed herein and the
claims that follow.
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What 1s claimed 1s:
1. An on-chip interconnect for an integrated circuit com-
prising:
an interconnect segment having an anode end and a cath-
ode end, the interconnect segment being formed of metal
within a metal layer of the integrated circuit; and

a multilevel reservoir that 1s electrically inactive and 1s
formed of metal within at least two levels of the inte-
grated circuit, which include the metal layer, such that
the multilevel reservoir 1s adjacent to the cathode end of
the interconnect segment on a side of the cathode end of
the interconnect segment that 1s away from the anode
end of the interconnect segment.

2. The on-chip interconnect of claim 1 wherein the inter-
connect segment and the multilevel reservoir are formed of
the same metal.

3. The on-chip interconnect of claim 1 wherein the inter-
connect segment and the multilevel reservoir comprise Alu-
minum.

4. The on-chip interconnect of claim 1 wherein the inter-
connect segment and the multilevel reservoir comprise Cop-
per.

5. The on-chip interconnect of claim 1 wherein the inter-
connect segment and the multilevel reservoir are contiguous.

6. The on-chip interconnect of claim 1 wherein the multi-
level reservoir comprises:

a first portion formed of metal within the metal layer; and

a second portion formed of metal within a dielectric laver,
the dielectric layer being adjacent to the metal layer
within the integrated circuit.

7. The on-chip interconnect of claim 1 wherein the multi-
level reservoir 1s a reservoir of metal atoms such that an
clectromigration-induced void begins forming in the multi-
level reservoir rather than the imterconnect segment.

8. A method of fabricating an on-chip interconnect for an
integrated circuit comprising:

forming an interconnect segment and a first portion of an
clectrically mactive multilevel reservoir 1n a metal layer
within the integrated circuit such that the first portion of
the electrically 1nactive multilevel reservoir 1s adjacent
to a cathode end of the interconnect segment on a side of
the cathode end of the interconnect segment that 1s away
from an anode end of the interconnect segment; and

forming a second portion of the electrically inactive mul-
tilevel reservoir in a dielectric layer within the integrated
circuit that 1s adjacent to the metal layer.

9. The method of claim 8 wherein:

forming the interconnect segment and the first portion of
the electrically mactive multilevel reservoir comprises
forming the interconnect segment and the first portion of
the electrically mmactive multilevel reservoir of a metal;
and

forming the second portion of the electrically inactive mul-
tilevel reservoir comprises forming the second portion
of the electrically 1nactive multilevel reservoir of the
metal.

10. The method of claim 8 wherein:

forming the interconnect segment and the first portion of
the electrically mactive multilevel reservoir comprises
forming the interconnect segment and the first portion of
the electrically inactive multilevel reservoir of at least
one metal comprising Aluminum; and

forming the second portion of the electrically tnactive mul-
tilevel reservoir comprises forming the second portion
of the electrically mactive multilevel reservoir of at least
one metal comprising Aluminum.
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11. The method of claim 8 wherein: interconnect segment and the first portion of the electri-
forming the interconnect segment and the first portion of cally 1nactive multilevel reservoir are contiguous; and
the electrically mactive multilevel reservoir comprises forming the second portion of the electrically inactive mul-
forming the interconnect segment and the first portion of tilevel reservoir comprises forming the second portion
the electrically inactive multilevel reservoir of at least s of the electrically mactive multilevel reservoir such that
one metal comprising Copper; and the second portion of the electrically mactive multilevel
forming the second portion of the electrically inactive mul- reservolr 1s contiguous with the first portion of the elec-
tilevel reservoir comprises forming the second portion trically 1mnactive multilevel reservorr.
of the electrically mnactive multilevel reservoir of at least 13. The method of claim 8 wherein the electrically mactive
one metal comprising Copper. 10 multilevel reservoir 1s a reservoir of metal atoms such that an
12. The method of claim 8 wherein: clectromigration-induced void begins forming in the electri-
forming the interconnect segment and the first portion of cally mnactive multilevel reservoir rather than the interconnect
the electrically 1nactive multilevel reservoir comprises segment.

forming the interconnect segment and the first portion of
the electrically inactive multilevel reservoir such that the %k ok k%
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